Abstract Background: Overweight and obesity have a major impact on the quality of life (QOL) in different patterns and magnitudes. Objective: To assess the effect of obesity on the quality of life in children. Patients and methods: The study was carried out on 111 children aged from six to twelve years in National Nutrition Institute. They were divided according to age into two groups; group I for children 68 years (n = 42) and group II for children >8 years (n = 69). Only obese children of nutritional cause of obesity were included in this study. The data were collected by different tools, questionnaire and clinical Assessment. Results: Results showed that; in group I (6 8 years); 20 children were of normal weight (47.6%) and 22 were obese (52.4%), while in group II (>8 years old); 29 of them were of normal weight (42.0%) and 40 were obese (58.0%). The Mean ± SD of body mass index (BMI), height and weight in normal and obese children were significantly different. The socioeconomic class relation between normal and obese children was significantly different. The total quality of life score was P75 (very good QoL) in 95.0% and 82.8% of normal weight children, while the percentage was only 4.5% and 5.0% in obese children (68 years and >8 years, respectively). On the other hand, the total score was 625% (bad QoL Life) in only 0.0% and 6.9% of normal weight children, while it was 31.8% and 17.5% in obese children (68 years and >8 years, respectively). There was a negative correlation relationship between total quality of life scores and BMI, waist circumference, weight and a positive correlation relationship between quality of life scores and father's and mother's education and father's occupation. Conclusion: Obesity in children had a negative impact on their quality of life.
Introduction
The prevalence of overweight and obesity in children and adolescents has risen in both developed and developing countries in recent decades. 1 Overweight and obesity are reported to be associated with an increased risk of development of hypertension, coronary arteriosclerosis, elevated cholesterol, type 2 diabetes, joint problems, stroke, and certain types of cancers. 2 Health consequences of overweight and obesity are not just limited to physical health; overweight and obese children experience problems including body dissatisfaction, negative body image, low self-esteem, depression, stigmatization and social marginalization which can influence their psychological and social health issues. 3 For children, overweight is defined as a body mass index (BMI) at or above the 85th percentile and lower than the 95th percentile of the same age and sex while obesity is defined as a BMI at or above the 95th percentile of the same age and sex. 4, 5 Obesity is the result of caloric imbalance and is affected by various genetic, behavioral, and environmental factors. Behavioral factors include unhealthy eating habits and dietary pattern, sedentary lifestyle and lack of physical activity. Moreover, the environmental factors (parents, peer, school and community) can per se influence children's dietary intake and physical activity and consequently their weight status. 6 In a small number of cases, childhood obesity is due to genes such as leptin deficiency or medical causes such as hypothyroidism and growth hormone deficiency or side effects due to drugs (e.g. steroids). 7 WHO, 8 defines quality of life as ''the individual's perception of their position in life in the context of the culture and value systems in which they live and in relation to their goals, expectations, standards and concerns", in other words, a global view that considers many dimensions of the human beings.
Measures of health related quality of life (HRQoL) assess important aspects of health that are not detected by traditional physiological and clinical measurements. These aspects include the effect of a health condition on the child's daily activities, physical symptoms, social interactions, and emotional wellbeing. 9 A recent comprehensive review suggests that increasing weight status has a moderate to strong negative influence on overall HRQoL in pediatric populations. 10 The same review found an inverse linear relationship between HRQoL and BMI for most studies. 10 Subsequent studies analyzing the effect of age further, suggest the association of lower HRQoL and obesity is weak and/or absent in very young children (aged 2-5 years) but appears more in school years, and steadily strengthens with age. 11 Numerous studies report that females have lower HRQoL scores in one or more domains 12 which is most often physical functioning. 12 In contrast, other studies have found no significant gender-effects on HRQoL. 13 Due to difficulty of curing obesity, prevention could be the key strategy for controlling the current epidemic of obesity. Most approaches have focused on changing the behavior of individuals on diet and exercise. However, successful approaches to reduce obesity needs to take into account the social and cultural context in which obesity occurs. 14 Primary preventive efforts are likely to have optimal effects if started in early childhood, and if designed to include parents. Great succession obesity prevention is likely to be achieved by creating supportive environment and promoting the healthy dietary, habits and physical activities.
15,16
The objective of this study is to assess the effect of obesity on different domains of quality of life in children.
Patients and methods
A case controlled study was carried out on children aged from six to twelve years (of both sexes) in National Nutrition Institute, over a period of 10 months from January 2015 to October 2015. Obese children were recruited from obesity clinic, while healthy control children were recruited from the general outpatient clinic.
A total number of 111 children were included in the study; they were divided according to age into 2 groups; group I (n = 42) for children 68 years (15 boys, 27 girls) and group II (n = 69) for children >8 years (29 boys, 40 girls).
Only obese children of nutritional cause of obesity were included in this study, while obese children due to other causes (genetic syndromes, endocrinal diseases and psychiatric disorder) were excluded.
Informed consent was taken from all selected participants (consent was usually taken from the parents) and they received comprehensive information regarding the nature of questionnaire, medical examination, objective and the expected benefit of the study. The researchers filled the questionnaire with the child and his parent. The data were collected through interviewing all participants included in the present study by different tools:
Health-Related Quality of Life was assessed in the present study using Pediatric Quality of Life Inventory version TM 4.0 (PedsQL).
The PedsQL TM includes 23-items consisting of physical, emotional, social and school functioning domains, items are reversed scored and linearly transformed to a 0-100 scale, so that higher scores indicate better HRQoL (Health-Related Quality of Life). To reverse score, transform the 0--scale items to 0-100 as follows: 0 = 100, 1 = 75, 2 = 50, 3 = 25, and 4 = 0. (Table 1) .
We calculated total score of summation of previous four scores out of 100 then we changed total score into percentage and grouped the percentages. Scores (<25%) were interpreted as bad quality of life, (25% to <50%): fair quality of life, (50 to <75%): good quality of life and (75-100%): very good quality of life.
-Socioeconomic status of the family was done according to Park and Park. 17 It collects data about educational, occupational and employment status of the fathers and mothers of the studied children.
-Clinical assessment: (Anthropometric measurements).
Weight and height were measured with the child barefoot and wearing light clothing, using EHC Body Weight and Height Scale (Health Scale ZT-120, China). Weight was measured to the nearest 0.5 kg. Height was measured to the nearest 0.5 cm. Waist circumference was measured by non-extensible steel tapes at the level of the midpoint between the lower costal border and the iliac crest.
Anthropometric measures were assessed according to standardized methods of WHO 18 and conducted by a well trained and adjusted staff of National Nutrition Institute, in order to ensure accurate and consistent measurements.
Body mass index (BMI): BMI = Weight (kg)/Height (m) 2 ; BMI is determined according to age specific and gender specific pediatric Z-Score charts.
Statistical analysis: Collected data were recorded then tabulated and analyzed statistically by computer using SPSS (Statistical Package for the Social Sciences) version 14.0 and Epidemic info.
Results
The study was carried out on children aged from six to twelve years. A total number of 111 children were included in this study; 42 of them (15 boys, 27 girls) were 68 years (group1), while 69 (29 boys, 40 girls) were >8 years (group II).
The present study showed that 49 of the studied children had normal weight (44.1%) and 62 children were obese (55.9%).
In group I (68 years); 20 children were of normal weight (47.6%) and 22 were obese (52.4%), while in group II (>8 years old); 29 of them were of normal weight (42.0%) and 40 were obese (58.0%).
Concerning the anthropometric measures of studied children, there were significant differences between normal and obese children in both groups as regards Waist, body mass index Z-Score and weight for Age Z-Score. However, there was no statistical difference concerning height Z-Score between normal and obese children in both groups Table 2 . It was found that the percentage of high socioeconomic class was 70.0% in normal weight children in group I (68 years) and 75.9% in group II (>8 years), while in obese children the percentage of socioeconomic class was 50.0% in group I (68 years) and 45.0% in group II (>8 years). Statistical analysis shows a significant difference between middle and high socioeconomic class in normal and obese children in group II (>8 years), while in group I (68), there was no significant difference among normal and obese children. Table 3 .
The total quality of life score was P75 (very good quality of life) in 95.0% and 82.8% of normal weight children, while the percentage was only 4.5% and 5.0% in obese children (68 years and >8 years, respectively). On the other hand, the total score was 625% (bad quality of life) in only 0.0% and 6.9% of normal weight children while it was 31.8% and 17.5% in obese children (68 years and >8 years, respectively). Obese children reported significantly lower HRQoL scores on all dimensions of the PedsQL (physical, emotional, social, school and total scale score) compared to normal children (P < 0.005) Tables 4 and 5 .
In our study, we found that gender was not a significant factor associated with variations in HRQoL. There were no statistical significant differences between boys and girls in both age groups Tables 6 and 7 .
On assessing the correlation between the total quality of life scores in relationship to some studied characteristics among the obese and normal children, it was found that there was a significant negative correlation (r) relationship between total quality of life scores and BMI, waist circumference and weight. However, there was a significant positive correlation relationship between total quality of life scores and father's education, mother's education and father's occupation. Table 8 .
Discussion
Obesity is a serious public health problem in children and is an early risk factor for many adult morbidity and mortality issues. Childhood obesity tends to persist till adulthood and thus represents an early beginning of a potentially lifetime chronic process. Obesity leads to different patterns and magnitudes of impairment in relation to the health related quality of life (HRQoL) in overweight and obese children who show considerably reduced health related quality of life (HRQoL) with psychosocial, physical and social functioning domains being mostly affected. 19 Since childhood overweight and obesity can lead to such problems, efforts to examine HealthRelated Quality of Life (HRQoL) in overweight and obese children should be recommended. 20 Regarding socioeconomic status, it was found that high socioeconomic status constituted the highest percentage among normal weight children (70.0% in children 68 years and 75.9% in those >8 years), while the percentage was lower in obese children (50.0% in children 68 years and 45.0% in those >8 years). This difference was statistically significant. This finding is consistent with findings by Schwimmer et al. 21 in USA, who found that low socioeconomic status was encountered as the highest percentage among obese students. However, this is not consistent with that of Mohamed et al. 22 in Egypt, who stated that the availability of fatty fast foods, with more sedentary life concomitant with decreased physical activity might be the main causes of increased prevalence of obesity among children of higher social class. In our study, Health related quality of life (HRQoL) scores were measured using The Pediatric Quality of Life Inventory (PedsQL) version 4.0. Obese children reported poorer quality of life as regards the physical, emotional, social, school functioning domains and total quality of life than normal children, which suggests that obesity has a negative impact on the children's daily life. These findings are consistent with the study that was done by Riazi et al. 23 in the United Kingdom, who stated that obese and overweight groups reported impairment in all HRQoL dimensions in comparison to normal weight group. However, these findings are not in agreement with Hughes et al. 13 in the United Kingdom, who found that only the physical health was significantly impaired in obese children aged 8-12 years.
Regarding the emotional score, it was found that in the obese groups 54.5% of children 68 years and 52.5% of those >8 years had bad score (625%), while the incidence in the normal groups was only 0.0% and 10.3%. On the other hand, the incidence of children who had very good score (P75%) was much higher in the normal groups 95.0% and 82.8% compared to 4.5% and 2.5% in the obese groups. The difference was statistically significant. This finding indicates that the impairment of the emotional functioning in the obese children is by far more than that of normal weight group (P 6 0.001). This result can be explained by the impact of obesity on emotional health in children being attributed to cultural and social pressure of the community which consider slim appearance a main beauty landmark. Our result is in accordance with that of Wille et al. 19 in Germany who stated that overweight and obese children reported impaired emotional well-being. However, this finding is not in agreement with that Kunkel et al. 20 in Brazil where the normal, overweight groups have good emotional score with non-significant statistical differences among the two groups.
As regards the physical score, it was found that 59.1% (68 years), 32.5% (>8 years) of our studied obese groups had bad score (625%) in comparison to only 5.0% (68 years), 6.9% (>8 years) in the normal groups and about 95.0% (68 years), 82.8% (>8 years) of our studied normal group had very good score (P75%) compared to 4.5% (68 years), 5.0% (>8 years) in the obese groups. The difference was statistically significant. The explanation is that excess weight may lead to a decrease in their physical functional health status. These findings are consistent with that in the study done by Abdel-aziz et al. 24 in Egypt who found that children who were overweight have significantly worse physical functioning than children with normal BMI.
Regarding the social score, it was found that the incidence of children with a bad score among obese children was 31.8% (68 years), 37.5% (>8 years), while it was only 0.0% (68 years), 3.4% (>8 years) of our normal studied groups. On the other hand the incidence of children who had very good score was 95.0% (68 years), 82.8% (>8 years) in the normal groups compared to 13.6% (68 years), 10.0% (>8 years) in the obese groups. The difference was statistically significant. This can be explained by that obese children are more likely to feel that they are socially rejected because of their increased weight. These findings are consistent with those in the study done by Wallander, 25 in USA who found that obese children had significantly impaired social functioning compared with normal weight children.
As regards the school functioning score, it was found that only 9.1% (68 years), 5.0% (>8 years) of our studied obese groups had a score P75% (very good score) while the score was about 95.0% (68 years), 82.8% (>8 years) of our studied normal groups. The difference was statistically significant. These findings are consistent with those in the study done by Chang and wang, 26 in Hong Kong, who found that normalweight children had significantly higher scores in school functioning than overweight children. The difference was statistically significant. These findings are not consistent with those in the study done by Williams et al. 27 in Australia, who found that both normal and overweight groups have very good school functioning score with non-significant statistical differences among the two groups. In our study, we found that gender was not a significant factor associated with variations in HRQoL. There were no significant differences in QoL scores by sex. Our result is in accordance with Sjoberg et al. 28 in Sweden, who assumed that there were no gender differences concerning overweight and obesity. However, this finding is not in agreement with that of Helseth et al. 29 , who found that age and gender were the most significant factors to consider regarding variations in HRQoL. It is likely that gender differences in HRQoL related to obesity are small in childhood, but appear or increase in adolescence.
On assessing correlation between the total quality of life scores in relationship to some studied characteristics among the obese and normal children, it was found that there was a significant negative correlation relationship between total quality of life scores and BMI, waist circumference and weight. This indicates that increased BMI, waist circumference and weight leads to impairment and negative impacts on the quality of life of children. However, there was a significant positive correlation relationship between total quality of life scores and father's education, mother's education and father's occupation. These findings are in agreement with the study of Farahani et al. 30 in Iran who stated that there was a highly significant negative correlation between quality of life and BMI-age and sex specific percentiles. 
